The purpose of this study was to describe how coping styles among African Americans with type 2 diabetes relate to diabetes appraisals, self-care behaviors, and healthrelated quality of life or well-being.
were explained, with coping styles among the independent predictors. A positive role for church involvement in the psychological adaptation to living with diabetes was also observed.
Conclusions
In this sample of older African Americans with diabetes, coping styles were important factors in diabetes appraisals, self-care behaviors, and psychological outcomes. These findings suggest potential benefits in emphasizing cognitive and behavioral strategies to promote healthy coping outcomes in persons living with diabetes.
A frican Americans living with diabetes cope every day with stress from the disease itself, fear of complications secondary to diabetes, and other social factors. Among African Americans older than 20 years of age, 1 in 10 lives with type 2 diabetes, and among African American women older than age 55, rates are as high as 1 in 4. 1 In addition to higher prevalence rates (1.8 times higher than Caucasian Americans), African Americans suffer greatly from the complications of diabetes, resulting in rates of blindness, kidney disease, and lower limb amputations that are 2 to 5 times that of Caucasian Americans. 1 Given this context, it may be important to understand how African American adults with diabetes cope with the stress of living with diabetes.
Understanding how African Americans cope with diabetes is important to developing strategies for promoting healthful self-care behaviors and enhancing psychological and physical well-being. The relationships among coping, stress, and one's appraisal of a stressful event or situation have been explored in a small number of studies among patients with diabetes. [2] [3] [4] [5] [6] Only a few studies, however, specifically address the coping styles of African Americans with diabetes, [7] [8] [9] [10] and most have been qualitative research with very small study samples. More generally, racial differences in the use of coping strategies have been suggested. Studies suggest that Caucasians predominately use problem-solving coping mechanisms, whereas African Americans rely more on emotionfocused or affective coping and less on active forms of coping. 11 In the diabetes context, studies list religious activity or spirituality as prevalent coping efforts among African Americans. 10, 12, 13 Other research identifies family and individual resilience, as well as a strong value system, as inherent coping skills for African Americans. 14 What is missing from the literature are quantitative data describing how African Americans with diabetes cope with the disease and how their coping styles relate to self-care behaviors and health-related well-being or quality of life.
The purpose of this study is to explore some of these issues by asking the following questions: (1) How do coping styles relate to self-care behaviors and measures of general and diabetes-related quality of life or wellbeing? (2) What is the association between coping styles and appraisals of diabetes control, competence, and selfefficacy? (3) How does spirituality or church involvement relate to coping styles, well-being, and self-care behaviors? The last question is especially important in this study because of the study sample (selected from church congregations) and research among African Americans that suggests a relationship between church/religious involvement and health. 15, 16 The transactional model of stress and coping 17 serves as the theoretical framework ( Figure 1 ) for this study. In this model, perceived stress is conceptualized as a "transactional phenomenon" between person and environment, such that the perception of the event (the appraisal) rather than the event itself determines the subsequent response or behavior. Coping is defined as constantly changing cognitive and behavioral efforts to manage specific internal and/or external demands that are considered taxing or exceeding the resources of an individual. 18 Coping styles, in this transactional model, are considered dispositional traits that influence how stressful events are appraised and consequently have an effect on what strategies are used to manage or address the stressor.
This study investigated 4 key concepts in the transactional model: dispositional coping styles, stress, secondary appraisals (perceptions of diabetes control, competence, and self-efficacy), and outcomes (self-care behaviors, functional status, and well-being). The transactional framework posits that in the presence of stressors, coping styles influence both secondary appraisals and outcomes-behavioral (self-care) and psychological (quality of life). Coping styles can, therefore, have a direct effect on emotional and physical outcomes of stress, as well as an indirect effect on how stressors are appraised and what is done as a result of the appraisal. In the transactional model, spiritual beliefs and the use of religion induce positive emotions that affect how the process of coping influences outcomes.
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Methods
Setting and Participants
The study staff enrolled members from 24 churches with type 2 diabetes who fit the following inclusion criteria: age 20 or older, diagnosis of type 2 diabetes defined as diagnosis of diabetes at age 20 or older and no history of ketoacidosis, clinical care provided by a primary care clinician, plans to reside within 50 miles of church for 1 year, and having a home phone or easy access to one. Exclusion criteria included the following: diabetes secondary to another condition, pregnancy/lactation, or inability to speak English. Each interested person was scheduled for a 90-minute enrollment visit at the church; additional baseline data were subsequently collected during 2 phone interviews. The Institutional Review Board at the University of North Carolina at Chapel Hill approved the study protocol, and prior to enrollment, each participant gave written informed consent.
Measures and Data Collection
Psychosocial measures. Measures include coping styles, perceived stress, diabetes and general health status, perceived diabetes competence, self-efficacy, perceived barriers, social support, spirituality, and church involvement. Each measure is briefly described below; all scales in these measures have acceptable internal reliability.
Coping styles. A 31-item adaptation of the Jalowiec coping styles measure 19 was used. Three coping styles are measured: emotive (coping by emotional strategies such as worrying, getting mad, being nervous or depressed), passive (coping through strategies of acceptance), and active (coping by actions or making plans to act). Factor analysis procedures were used to empirically define each scale. The internal reliability (coefficient alpha) for each scale is as follows: emotive coping (α = 0.80; 5 items), passive coping (α = 0.74; 9 items), and active coping (α = 0.69; 7 items).
Perceived stress. The Perceived Stress Scale (PSS) survey 20 is a validated 14-item global measure of the degree to which situations in one's life are perceived as stressful.
Diabetes and general health status. This validated 24-item measure of health status was developed for African Americans with type 2 diabetes. 21 It includes 2 scales measuring social and mental well-being and a physical symptoms index. General health status was measured with the Short Form Health Survey (SF-36). 22 Coping Styles Among African Americans With Type 2 Diabetes 
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Perceived diabetes competence and self-efficacy. Perceived Diabetes and Dietary Competence (PDDC)
23 is a validated 20-item measure of one's perceived level of competence and behavioral control in managing diabetes. The PDDC measure includes 3 scales: positive diabetes competence, negative dietary competence, and negative diabetes control.
Problem areas in diabetes. The Problem Areas In Diabetes (PAID) survey 24 includes 20 items measuring the extent to which feelings about living with diabetes were perceived as problems in the past month.
Diabetes self-efficacy. An 11-item survey assessed how sure the respondent feels that he or she would "really stick with" performing diabetes regimen behaviors, including diet, physical activity, self-monitoring, taking medications, and checking feet. The internal reliability of this measure (measured in a sample of 200 African Americans with diabetes) is 0.80.
Spirituality and church involvement.
Six items were selected from a survey used with a previous churchbased intervention 25 to assess spirituality (beliefs about prayer and God's role in health) and church involvement.
Physiologic measures. These included hemoglobin A1c (A1c), weight, and blood pressure. Using a standard fingerstick technique, 5 μL of capillary blood was collected into a capillary collection vial (Bio-Rad, Hercules, California) and stored at 4°C for the A1c test. The Diabetes Diagnostic Laboratory (University of Missouri, Columbia) performed the analysis for A1c by automated affinity high-performance liquid chromatography (HPLC) on a Primus CLC-330 system (Primus Corp, Kansas City, Missouri). Weight was measured with electronic scales (Seca 770, Seca Corporation, Columbia, Maryland) and blood pressure by the Omron HEM-907 automated blood pressure monitor (Omron Healthcare, Inc, Banockburn, Illinois).
Physical activity (PA). PA was objectively assessed by the Actigraph (Shalimar, Florida) monitor, formerly known as the CSA WAM 7164 Activity Monitor-a small, uniaxial accelerometer worn on the waist. The stages of behavioral change for PA (being truly physically active) were also assessed using a 6-stage algorithm and a long definition of PA. 26 Each stage assesses current PA behaviors and plans for change in the next 30 days to 6 months, with stage 1 being not currently active and having no plans to change in the next 6 months and stage 6 being physically active for more than 6 months. For this report, the PA stage-of-change data were used.
Dietary behavior. Two self-reports of dietary intake were collected. One item 27 assessed the number of days a diet for diabetes was followed, and stage of dietary change 28, 29 was determined using a 5-stage algorithm for 2 behaviors-avoiding foods high in saturated and trans fats and consuming meals with appropriate portions (3 sample meals using 3-dimensional food models were displayed during this assessment).
With the exception of measures of perceived stress level and stages of dietary and physical activity behavior change, which were administered face-to-face at the enrollment visit, all other surveys were administered over the telephone.
Statistical Analysis
Data analyses were conducted using SAS/STAT software (SAS Institute, Cary, North Carolina). Descriptive analyses included frequency distributions and cross-tabulations. For categorical variables, chi-square tests of association were used to evaluate statistically significant relationships. For continuous variables, F tests or their equivalents were used to assess differences between means except when comparisons were performed on ordinal variables. When comparisons between means were performed on ordinal variables, a test accounting for the ordered nature of responses was used; results approximate those of a t test. Pearson product moment correlation coefficients were used to evaluate the relative direction and strength of associations between the 3 types of coping and all other variables of interest. Significant results from the categorical, continuous, and ordinal results were used to determine variables to include in a series of multivariate linear regression models to assess the influence of coping styles on behavioral and psychological outcomes while accounting for the influences of selfappraisal of diabetes control, self-efficacy, spiritual beliefs, and other descriptive covariates. For all tests, statistical significance was based on an alpha of < 0.05.
Results
Study participants (Table 1) can be characterized as mostly women with an average age of 59 years, body
The Diabetes EDUCATOR mass index (BMI) of 35, 9 years of diagnosed diabetes (median of 6 years), and A1c of 7.8%. The treatment regimen for most participants included only hypoglycemic agents; about 13% to 16% were treated with either insulin or diet alone or a combination of insulin and tablets. These characteristics describe 92% (185/201) of the total study sample. When compared with participants who did not complete the coping styles survey, no differences were found in age, education, years with diagnosed diabetes, or A1c. Because study participants were enrolled from within churches, this study analyzed the possible effect of being in a particular church on means for coping styles and outcomes variables. No significant differences were found among churches.
Study participants reported using passive forms of coping most frequently, followed by emotive and active styles. Table 2 shows the correlations between coping styles and 3 categories of factors: demographic, psychosocial, and behavioral. Among demographic factors, the strongest associations were observed between passive coping and both age and educational attainment. Older persons and those with lower levels of educational attainment reported using passive forms of coping more frequently. Weak but significant direct associations were observed with BMI and both emotive and active coping. In comparing group means, no significant gender differences in coping styles were found, but among the unemployed, both passive and emotive styles of coping were used more frequently.
Among the psychosocial factors, a number of significant associations were observed with emotive coping. Participants who reported frequent use of emotive coping also perceived greater levels of stress, more problem areas in diabetes, and negative appraisals of diabetes control. In contrast, emotive coping was negatively associated with both diabetes-specific and general mental well-being scores. Passive and active coping were directly associated with appraisals of diabetes self-efficacy and competence. Using single-item measures of spirituality (as it relates to health) and church involvement, it was observed that more frequent use of passive coping was directly related to beliefs that one's health "is mostly in God's hands," and more active coping styles were associated with fewer church services attended monthly.
Coping styles were only weakly related to dietary behaviors and unrelated to physical activity behaviors. Active styles of coping were more common among participants who reported that they were currently avoiding saturated and trans fats in their diet and following a diet for diabetes most days of the week; similar associations were observed for passive coping styles. Only emotive coping styles were associated with portion control (with more frequent use of emotive coping associated with larger meal portions).
The multivariate analysis results in Table 3 provide some insight into how significant coping styles are while adjusting for demographic and other psychosocial factors. In the models presented, 1 or more coping styles explained a significant amount of the differences in selfcare or well-being outcomes. Coping styles were independent predictors of only 3 outcomes-dietary behavior, and mental well-being (general and diabetes related). Coping styles did not, however, independently explain Values are mean ± SD unless otherwise indicated. IQR, interquartile range. a. n = 74 (40%) of the sample elected not to provide income data. Table 1 Participant Characteristics (N = 185) physical activity behaviors, stages of dietary behavior change, or physical functioning. For dietary behaviors expressed as the number of days following a diet for diabetes, 26% of the variance was explained by the model, and independent predictors included active coping, dietary self-efficacy, and BMI. More frequent use of active coping styles, higher dietary self-efficacy, and lower BMI were predictive of following a diet for diabetes most days of the week. In a model explaining 47% of the variance in diabetes mental well-being, active coping along with perceived stress, church involvement as measured by monthly church services attendance, and negative perceptions of diabetes control emerged as independent predictors. These findings suggest that more positive outcomes for diabetes-related mental well-being are explained by less frequent use of active coping styles, more positive appraisals of diabetes control, and greater church involvement. For general mental well-being, emotive coping emerged as an independent predictor along with church involvement, in a model explaining 41% of the variance. More positive general mental well-being was Lower score means greater number of days following diet for diabetes. *P < .05. **P < .01. ***P < .001. ****P < .0001. Psychological outcomes (R 2 = = 0.41; n = = 151; df = = 12; F = = 8.05, P < < .0001)
1. Diabetes mental well-being (R 2 = = 0.47; n = = 152; df = = 12; F = = 10.09, P < < .0001) Multiple Linear Regression Analysis for Behavioral and Psychological Outcomes independently explained by less frequent use of emotive coping and more frequent church involvement. In both models for mental well-being, perceived stress was also an independent predictor, with lower levels associated with better mental well-being. It should be noted that passive coping styles did not uniquely explain any of the variance in either behavioral or psychosocial outcomes.
Discussion
This research investigated how coping styles relate to diabetes appraisals and outcomes of self-care and wellbeing. The influence of spiritual beliefs and church involvement on these outcomes was also explored. In this sample of African Americans with type 2 diabetes, negative appraisals of being able to control diabetes and efficacy in self-care were associated with emotive styles of coping, whereas both passive and active coping styles suggested more positive appraisals. In explaining selfcare behaviors, only an active coping style was shown to positively influence dietary behaviors while controlling for other influences. For outcomes of both general and diabetes-specific well-being, less frequent use of active and emotive coping styles was associated with more positive outcomes. These findings suggest that different coping strategies are used in adapting to different dimensions of living with diabetes, with more active forms having a more positive influence on self-care behaviors and less active styles being beneficial to psychological outcomes. Moreover, the findings suggest a positive role for church involvement in the psychological adaptation to living with diabetes and general well-being among African Americans.
In reviewing the findings relative to the transactional model and the research questions, several important points should be made. First, in the transactional model, coping styles can have a direct effect on outcomes of stressful events, as well as a moderating effect on outcomes through appraisals of the stressors. The research findings in this study support the direct effect of coping styles on outcomes, and for the diabetes-related mental well-being outcome, there is some evidence for a moderating effect of emotive coping styles through appraisals of diabetes control. Second, active styles of coping seem but the negative association with diabetes mental wellbeing was unexpected and requires further scrutiny. At least 1 study 3 has shown that older persons with type 2 diabetes who have low educational attainment seldom use active forms of coping. Similarly, in this study's sample of older African Americans, active styles of coping were less frequently used. The observed negative association of active coping and diabetes mental well-being may be related to the early stages of addressing a new diabetes-related stressor.
Third, although coping styles were associated with secondary appraisals of diabetes control, competence, and efficacy, there were no direct associations between coping styles and measures of physical status or metabolic control. Although no direct relationship was found between coping styles and metabolic control, the data from this study, like that of others, 31 support the relationship between appraisals of control and A1c. Similar to the findings of Macrodimitris and Endler, 31 this study found a significant association between perceived behavioral control of diabetes (a secondary appraisal) and A1c levels (r = 0.20, P < .01 for negative perceptions of diabetes control). Fourth, this research provides some evidence for the psychological benefits of church involvement to mental well-being, which is in line with what the transactional model asserts.
What appears consistent in this research and other studies on coping with diabetes is that emotive forms of coping are associated with negative appraisals and outcomes, 4, 8, 31, 32 and passive styles of coping are most often used among patients with type 2 diabetes.
2-3,7-9 The positive effect of church attendance on mental well-being is also consistent with other research among African Americans 15 and the general population. [33] [34] [35] [36] It appears that no other research among African Americans with diabetes has investigated the relationship between church involvement and well-being outcomes. Unlike other research among African Americans with diabetes, 8, 9 this study did not find any gender differences in types of coping styles; both of these studies, however, had very small samples (N < 43) and used different measures of coping.
Although important to understanding how African Americans cope with the stresses of diabetes, these research findings are limited in a few meaningful ways.
The study population represents a convenience sample, which limits the generalizability of the data to the larger population of African Americans with diabetes. As with most of the research related to coping styles, the relationships described are generally based on cross-sectional data and measures of coping that do not necessarily reflect how a person copes with the specific health condition but instead assess general coping strategies. If you consider, however, that lifestyle behaviors such as diet, physical activity, and managing stress are not compartmentalized into what is diabetes related versus what is not, then general coping strategies should apply in a diabetes context.
Implications
This research provides information about African Americans with diabetes that may help to inform the development of strategies to promote better disease adaptation and self-management. It also fills a gap in the diabetes literature by reporting quantitative data on coping styles relative to self-care behaviors and quality-oflife outcomes from a larger sample of African Americans than other reports in the literature to date. Some potential implications of this research include (1) the need for additional research to identify strategies for increasing the use of more active forms of coping among patients with type 2 diabetes, particularly in the context of selfcare behaviors, and (2) the potential for improving the adjustment to living with diabetes through better selfmanagement by emphasizing behavioral strategies to address the negative effects of emotive coping. Diabetes interventions that include problem-solving or cognitivebehavioral therapies have been shown to improve quality of life (more so than educational interventions), 37 and more recently, the American Association of Diabetes Educators has added "healthy coping" to its list of 7 key self-care behaviors in diabetes management. 38 In the case of older African Americans living with diabetes, these research findings also suggest a role for spiritual beliefs in promoting healthy coping as a diabetes management outcome.
